Abstract. Greece Financial Crises and Sukuk
Introduction
Some scholars, like Stiglitz (2012) , believe that Greece crisis was a contagious impact from the US financial crisis. The crisis may have broadened to other regions outside Europe through similar process since financial products traded in Greece market are also traded in other markets outside Europe, and investors have greater and easier opportunities to access overseas markets and form international portfolio. The nature of financial products and investor characteristics are, among others, factors that explained the smooth transfer of the calamity.
There have been many studies carried out to investigate the transfer of crisis from the USA to Greece and from Greece to other regions, such as Pragidis et.al (2015) . Nevertheless, there have been insufficient studies done to elaborate the impact of Greece crisis on other markets or financial products. This study aims to fill this literature gap. To be more particular, this study intends to assess the contagious impact of Greece crisis to Gulf market, especially in Sukuk markets. We propose an assessment of the contagion issue using data of Islamic financial/capital products, such as: Sukuk, since this product is believed to be free of interest and, therefore, may relatively be immune to the impact of financial shock.
Based on the above concern, it is important to check whether there is cointegration and causality among markets in the same region, and which market is the entry gate of shock in the region. By answering these questions, we can reveal long run cointegration between markets in Gulf economies and its magnitude when Greece crisis enters the region. We also need to know whether there are pressures on price and bid-ask spread in a downturn environment, since price and spread reflect investor trading behavior in particular financial product.
Literature Review
Islamic capital products and Islamic financial system will advance significantly, including Sukuk. Sukuk has been perceived to bear relatively lower risk than Bond (Kumar, 2014) . Malaysia dominates international Sukuk market by seizing 71% market share. The amazing increase in Ijarah Sukuk trading volume in Malaysia is due to growing perception that Sukuk is immune to crisis. Bhala (2012) (Zakaria, et.al, 2012) .
Some cointegration tests have been done to explain investment patterns Granger and Hilman (1991) . Herwany and Febrian (2008) , Febrian and Herwany (2009) have carried out empirical investigation to reveal cointegration among seven markets in Asia. In Latin America, Auyong, Gan and Treepongkaruna (2004) proved causality and cointegration among markets, particularly in the crisis environment starting from Mexico (1994) to Asia (1997) , Rusia (1998) and Brazil (1999) . Despite contra-argument that introduced by Pragidis et.al. (2015) , who found no contagion effects from Greece crisis to other region, using volatility model, the impact of crisis in the long run can be identified through cointegration and causality test.
Meanwhile, Friewald et.al. (2012) done a similar study using data of corporate bond sduring the 2008 crisis. Aboody, et.al (2014) also conduct a study evaluating contagion impact in bond market during crisis. Using Asia Bond Market, Guillaumin (2009) finds that financial integration is stronger in the psot-crisis period than during the crisis. Similarly, a study by Shin and Kim (2015) reveal the strong liquidity effect and credit risk in the post-crisis period. In their study, Friewald et.al (2012) introduce the importance of liquidity, represented by bid-ask spread, to explain investor behavior and bond price movement. This study adopts the idea to reveal the financial crisis contagion to Sukuk Gulf markets by assessing the associated price changes and liquidity.
Methods
In this study, we employ data of Ijarah sukuk issued by three Gulf countries, i.e., Qatar, Uni Arab Emirate and Bahrain. The data, obtained from Bloomberg, consists of sukuk price, bid price, and ask price. Spread figures are the difference between bid and ask prices. As Greek crisis had occured during the period of 2009-2012, we conducted the observation using data from 2012.7 to 2013.12. Thus, this study utilized 519 observations. We divided the second observation period based on the decline of Sukuk price, in which the cut-off date is 24 May 2013, as can be seen on the Figure 1 and 2. After describing big picture of the raw data and particular movements of price and spread of Ijarah Sukuk in the three economies, we checked the correlation between the observed economies. We also conducted cointegration test to estimate the price movements in the long term using Cointegration model and Vector Error Correction Model (VECM), which followed VAR test and Augmented Dickey Fuller (ADF) Test.
In addition to the cointegration test, we also assess causality relationship among the three economies to reveal the impact magnitude of a shock occurring in one country to another. In this process, we followed Granger-Causality test procedure.
Result and Discussion
The descriptive statistics is divided into two parts. The first part is related to price of Sukuk of the three economies. In general, the average price of UAE and Bahrain Sukuk is positif, while that of Qatar is negative. Price spread of Qatar Sukuk is the largest, as can be seen from its balance of maximum and minimum prices. Standard deviation of Qatar Sukuk price is also the highest, indicating the high risk. On the other hand, Bahrain sukuk Price indicates the lowest risk (standard deviation of 0.0013). Based on the spread (Ask -Bid), Qatar Sukuk shows the highest risk level (0.1069). All the above sukuk data is in differencing and log. Spread is the balance between bid and ask Al Ijarah Sukuk.
The correlation matrix demonstrates that relationship of any two of the three observed economies indicates relatively low correlation with correlation coefficients ranging from 0.44 s/d 0.66. This implies that in the short term, a portfolio involving these Sukuks might be less risky. All the above sukuk data is in differencing and log. Spread is the balance between bid and ask Al Ijarah Sukuk. Table 4 shows the results of VEC test in three observation periods, i.e., full period, crisis period and sukuk price decline. The first column is the change of Qatar sukuk price. The lag 1 of the change of sukuk price of Qatar, UAE, Bahrain and the residual of the original equation become dependent variables. The table indicates that Bahrain Sukuk price consistently and significantly puts pressure on those of Qatar and UAE in the full period observation, with coefficients of 0.398 and 0.200, respectively. This pressure also exists in the Crisis observation period and in the Price-Decline observation period. Table 5 demonstrates longterm equilibrium relationship, obtained from the VEC model test. It can be seen that Bahrain sukuk price is cointegrated with those of Qatar and UAE, significantly at 1 %, in the full period observation. Meanwhile, in the crisis-period observation, Qatar Sukuk price is cointegrated with that of UAE and signifianct at 5 % level, and with that of Bahrain and significant at 1 % level.
In the price-decline observation period, UAE Sukuk price cointegrates with that of Bahrain, as well as cointegrates with that of Qatar at 1 % significance level It can be implied from the above results that Bahrain price consistently cointegrates with that of Qatar, meaning that Bahrain price provides the largest contribution to the change of the other two Sukuk prices. It can be inferred from this empirical fact that the dominant market shock is Bahrain sukuk price. Negative sign appearing in the influence of Bahrain sukuk price on that of Qatar means that there is a market shock moving in a direction against that of Qatar sukuk price. This situation also applies in the observed full period and the pricedecline period to Bahrain -UAE context Table 5 and Table 6 illustrate diversity of the results. Pressure to Sukuk price was indicated with positive signs, while pressure to spread is indicated by negative signs. They imply that when a Sukuk price moves to a particular direction, the other Sukuk would move to the same direction. On the other hand, when a spread of a Sukuk price gets larger, and stimulates liquidity, the other Sukuk would experience smaller spread and enjoy liquidity. Table 6 reveals causality between the observed markets in the full-period observation. Qatar sukuk price stimulates UAE market shock, both in price and spread terms. These proofs are significant at 10% and 5% significance level. The reverse is not true. Bahrain Sukuk price triggers price shock in both Qatar and UAE Sukuk markets. Bahrain consistently causes changes in price and spread of UAE Sukuk, both in the context of the observed full period and the observed pricedecline period. The reverse is true. The causality and cointegration tests summarize the strong tie between Bahrain and UAE Sukuk markets, meaning that any Sukuk portfolio involving these two Sukuks is relatively risky. Inclusion of Qatar Sukuk in such portfolio may induce risk-reduction. Moreover, none of the observed Sukuk triggers shock on other Sukuk during the crisis period. 
